Efforts have been made to acquire precise quantitative evaluation for the superpre cipitation of contractile protein myosin B. Ebashi first reported a method for evaluating the degree of superprecipitation by turbidinietry at 660 m,,i (1). Watanabe used two parameters for study of superprecipitation; the time required to reach the half maximum increase in tur bidity (to .,) and the maximum increase in turbidity* (JOD, extent) (2). In the present experiments, we introduced the velocity of superprecipitation at t0.5 (Vt0.5) in addition to the above two parameters (Fig. 1) . The objective was to obtain information concerning the effects of Ca, Mg and Mn on these three parameters.
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Myosin B was extracted from the leg muscle of rabbit (1) . The superprecipitation of myosin B was continuously measured using a spectrophotometer at 660 mgt (Hitachi 100-01) and the findings were displayed on paper (National pen recorder VP-654B). The reaction mixture in a total volume of 3.0 ml, contained 0.6 mg/ml myosin B, 0.06 M Tris-maleate The endogenous Ca and Mg contents of the reaction mixture were estimated by atomic absorption spectroscopy at about 8 and 13 /LM, respectively. The concentrations of ionic form of these metals were presumably at a concentration below I ,1!M, considering that the effects on to .5 were significant at p<0.05 (Fig. 2a) .
A time point of the onset of superprecipitation was delayed by both Mg and Mn (Fig. 1) .
Time required to reach half maximum increase in turbidity of myosin B with Mg was markedly longer than that with Mn; i.e., the values of to 5 in the presence of 10-4M of either MgC12 or MnCl2 were 135±6.9 min and 39±0.9 min, respectively. Calcium produced a dose-dependent shortening of to 5 and this effect was more pronounced in the presence of Mg than that of Mn (Fig. 2a) . The level of maximum increase in turbidity of superprecipitation (F,,,ax) was observed to be elevated by the presence of Mn about 30 % over the control value. Electromicroscopic examinations, however, showed no special findings in the ultrastructure of the superprecipitated myosin B (unpublished data). Calcium in a low concentration (10-s-10-4 M) did not affect the superprecipitation, while, a higher concentration (10-1 10-2M) produced an increase in Fn,ax in the presence of Mg or Mn (Fig. 2b) . The velocity of superprecipitation at to 5 in the control experiment was as fast as 0.70 (JOD/min), whereas in the presence of Mg or Mn (10-4 M) the velocity slowed down to 0.008 or to 0.042. Between Ca and other divalent cations an antagonistic relation was found in Vto .s (Fig. 2c) ; the velocity decreased by Mg (10-4M) was restored by adding Ca in a dose-dependent manner, with a potency 5 times greater than Mn. Calcium also accelerated the onset (to.,) and velocity (Vto.5) of the superprecipitation of myosin B in the presence of Mn; e.g., Vt0,5 was accelerated twice by the addition of 10-3 M CaCI2, however, Mn inhibited Vt0.5 concentration-indepen dently in the range from 10-6-10-2 M (data not shown). This prolongating effect on t0.5 is presumably in accord with the results in reports that clearing response on superprecipitation or inhibitory effect on ATPase activity of myosin B was strengthened by Mn as well as Mg (3, 4) . The mechanism of increased F,,,a,, by Mn is obscure from the present experiments, however, the paradoxical positive isotropic effect of Mn on isolated guinea-pig myocardium has been reported (5). It has also been reported that Mn blocked Ca influx in various excitable cells (6, 7, 8) . Moreover, the evidence that Mn carried transmembrane inward current suggests that Mn directly affects the contractile protein complex (9, 10, 11) . The inhibitory effect of Mn on t0.5 or Vt0.5 would explain the negative inotropic effect of Mn in the early stage (12) .
In summary, a new parameter Vt0_5, speed of superprecipitation is introduced in addition to t0.5 and Fr"ax (2). On these three parameters of superprecipitation, the influence of divalent cations, Ca, Mg and Mn was analyzed.
